A simple and convenient protocol for the synthesis of β-acetamido ketones has been described by one-pot three-component reaction of aromatic aldehydes and enolizable ketones or β-keto esters and acetonitrile using cerium(IV) sulfate as a catalyst. The present methodology offers several advantages such as excellent yields, non hazardous reaction condition and short reaction times.
Introduction
Multi-component reactions (MCRs) are a promising and vital field of chemistry because the synthesis of complicated molecules can be achieved in a very fast, efficient, and time saving manner without the isolation of any intermediates and hence it has drawn the attraction of organic chemists to develop novel multicomponent reaction.
1 Several β-acetamido ketones/esters were synthesized as they are potential core structures for mechanism based inhibitors for various proteases. The β-acetamido esters are also useful precursors to β-aryl homoisothreonine derivatives which can be incorporated in an amino acid residue to afford the corresponding dipeptide isosteres. They could easily be converted to 1,3-amino alcohols 5 or β-amino acids, which are utilized for the synthesis of several antibiotics such as nikkomycins or neopolyoxines. 6 Thus, the synthesis of β-acetamido carbonyl compounds has attracted much attention in organic synthesis. 
Results and Discussion
In continuation of our interest in the application of cerium(IV) sulfate 22a, 23 in organic synthesis and on the synthesis of diversely substituted amides, 22 we herein disclose a simple and efficient one-pot synthesis of β-acetamido ketone/ester from aromatic aldehydes, enolizable ketone or β-ketoesters and acetonitrile catalysed by cerium(IV) sulfate at reflux in good yields. To the best of our knowledge for the first time, the synthesis of β-acetamido carbonyl compounds have been achieved without employing acetyl chloride. In our initial endeavour, the reaction was studied with different mole ratios of Ce(SO 4 ) 2 and the best catalytic activity of cerium(IV) sulfate was optimized to be 20 mol% and any excess of the catalyst did not show further increases in terms of conversion and yield. According to this procedure, the reaction of substituted benzaldehydes and acetophenones with nitriles proceeded smoothly at 85 o C in the presence of 20 mol% of Ce(SO 4 ) 2 to afford the corresponding β-acetamido ketones in good yields (Scheme 1 and Table 1 ). Both aromatic aldehydes or acetophenones with activating and deactivating groups underwent smooth transformation to the corresponding β-acetamido ketones in good to excellent yields, without the formation of any side products. Several functionalities such as nitro, chloro, bromo, hydroxyl, and methoxy were compatible with this procedure. Heterocyclic aldehydes and ketones also participated in the reaction and afforded the corresponding β-acetamido ketones 3r, 3s. The reaction proceeded well with benzylcyanides too .
The structures of compounds 3a-w were confirmed by IR, 1 H and
13
C NMR spectroscopy, mass spectrometry and elemental analysis. The mass spectrum of 3d displayed the molecular ion (M+1) peak at m/z 313. In the IR spectrum, peaks at 3301, 1646 and 1691 cm -1 indicated the presence of -NH, -CO-and -C=O groups, respectively. The 1 H NMR spectrum of 3d exhibited a singlet at δ 1.79 for the acetamido methyl group and a doublet at δ 8.49 (D 2 O exchangeable) due to an -NH proton. In the 13 C NMR spectrum, the acetamido carbonyl was observed at δ 169.3 and the other carbonyl group at δ 197.1, which confirmed the incorporation of the acetamido group in the molecule. Elemental analysis was also in agreement with the proposed structure.
The experimental procedure for this reaction is remarkably simple and requires no inert atmosphere. The pure product can be easily isolated without column chromatography. After completion of the reaction, the reaction mixture was poured into crushed ice and extracted with dichloromethane. The organic layer was concentrated under reduced pressure and the crude product was stirred with a minimum amount of diethyl ether to obtain the pure product.
A plausible mechanism for the formation of β-amidoketones is shown below (Scheme 2).
The scope and limitation of this methodology was further explored with cyclic ketone/ethyl methyl ketone/diketones and the corresponding products were obtained in good yields (Scheme 3  and Table 2 ). 
Scheme 3
The structure 5e was assigned to the product on the basis of spectral data. The IR spectrum of 5e showed absorptions at 3349, 1651 and 1715 cm -1 indicating the presence of acetamido and carbonyl functionalities respectively. In the 1 H NMR spectrum, a singlet at δ 1.75 (acetamido methyl group) and a doublet at δ 8.55 (-NH, D 2 O exchangeable) confirmed the presence of the acetamido group while the other two acetyl methyl groups appeared as singlets at δ 1.98 and 2.20, respectively. The acetamido carbonyl and the two acetyl carbonyls resonated at δ 169. 4, 202.0, and 202 .1 in the 13 C NMR spectrum. Mass spectral analysis also supported the structural assignment.
The reaction was also carried out with β-keto esters, aromatic aldehydes and nitriles. As expected, the reaction proceeded smoothly and the products were isolated in pure form without column chromatography (Scheme 4 and Table 3 ). 
C
n conclusion, I ketones/esters using cerium(IV) sulphate. The major advantage of this method is the ease of work-up, i.e. the products can be isolated without column chromatography. This method also offers some other merits such as clean reactions, low loadings of catalyst, high yields of products, shorter reaction times and use of various substrates, which make it an useful and attractive strategy for the synthesis of β-acetamido ketones/esters.
Experimental Section
ubstituted benzaldehydes, acetophenones, and β-keto esters were ehyde (1 mmol) and 5 mL), cerium(IV) sulphate (20 mol%) was added. The reaction mixture was stirred at 85 o C for 3-4 h. After completion of eneral Procedures. All s G purchased from S.D. Fine Chem. Ltd. Dimedone and cerium(IV) sulphate were obtained from Aldrich. All melting points were uncorrected. IR spectra were recorded on a Perkin Elmer FT-IR spectrophotometer.
1 H and 13 C NMR spectra were recorded in DMSO-d 6 using TMS as an internal standard at 500 MHz and 125 MHz on a JEOL spectrometer and Bruker spectrometer, respectively. Mass spectra were recorded by using an Electrospray Ionisation method with Thermo Finnegan mass spectrometer. Elemental analyses were recorded using a Thermo Finnigan FLASH EA 1112 CHN analyzer. Analytical TLC was performed on precoated plastic sheets of silica gel G/UV-254 of 0.2 mm thickness (Macherey-Nagel, Germany).
eneral procedure for the synthesis of β-amido ketones (3, 5, 7) G To a stirred suspension containing substituted benzald acetophenones/enolizable ketones/β-keto esters (1 mmol) in nitrile ( the reaction, the reaction mixture was poured into crushed ice and extracted with dichloromethane and washed with water. The organic layer was dried over anhydrous Na 2 SO 4 and filtered. The filtrate was evaporated under reduced pressure and the residue was stirred with diethyl ether (5 mL). The precipitated solid was filtered and dried to afford pure product. , 5.30; N, 8.18; Found: C, 63.40; H, 5.36; N, 8.12% . 12; H, 5.19; N, 7.21; Found: C, 71.36; H, 5.23; N, 7.25% . (m, 1H), 7.14 (m, 4H), 7.53 (d 7.59 (d, 2H, J = 9.2 Hz), 7.91 (t, 3H, J = 8.4 Hz), 8.12 (d, 2H, J = 8.4 Hz), 8.80 (d, 1H, J = 7.7 Hz, NH, D 2 O exchangeable). 18.3 (q), 22.9, 27.9, 31.9, 44.6, 45.7, 125.7 (d) 
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